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C H A P T E R  I
IN T R O D U C T IO N
B etw een 1960 and 1965, Canada, D e n m a rk , N o rw ay , the  
U nited  States, and the Soviet Union en tered  in to  an in te rn a tio n a l p r o ­
g ra m  to  gather in fo rm a tio n  on the b io log y  of the p o la r  b e a r  (U rsus  
m a r it im u s ). The p o s s ib ility  that re c e n t heavy h arves ts  of p o la r  b ears  
w e re  p lac ing  them  in  danger of ex tin c tio n , and the reco g n itio n  that 
p o la r  b e ars  w e re  of econom ic va lu e  to  n o rth e rn  co m m u n ities , s t im u ­
la te d  the fiv e  countries  to  beg in  o r in te n s ify  re s e a rc h  on the  species.
The h a rv e s t of p o la r  b e a rs  in  the C anadian A rc t ic  in c re as ed  
fro m  an annual k i l l  of a p p ro x im a te ly  100 in  the 1930 's  and 1940 's  to  
a p p ro x im a te ly  550 p e r  y e a r  in  the 1950 's; in  som e a re a s , one th ird  of 
the k i l l  consisted of cubs (H arin g to n , 1961). In  G reen land , the annual 
h a rv e s t of a p p ro x im a te ly  100 b e a rs  has re m a in e d  constant since 1920  
(U .S . G o v t ., 1966). The annual k i l l  in  N o rw a y  g ra d u a lly  d ecreased  
during  the p o s tw ar y e a rs  (1 9 4 6 -1 9 6 5 ), averag in g  324; N o rw eg ian  
b io lo g is ts  b e lie ve d  th a t the reduced  h a rv e s t re s u lte d  p r im a r i ly  f ro m  
d ecreased  hunting p re s s u re  (ib id . ). A f te r  10 y e a rs  w ith  annual 
h a rv es ts  of a p p ro x im a te ly  200 b e a rs  in  A la s k a , no d ec lin e  in  nu m b ers  
was noted (ib id . ). P o la r  b e a r  populations in  the  Soviet Union w e re  so
1
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dep leted  by  1955 that a l l  hunting of p o la r  b e a rs  w as p ro h ib ite d  
(ib id , ).
In  the past, the econom ic im p o rta n c e  of p o la r  b ears  has been  
expressed  as p ric e s  paid  fo r  raw  hides (H a rin g to n , 1961). I  b e lie v e  
the in d ic a to r  of va lue  used b y  A la s k a , an e s tim a te  of the to ta l incom e  
to  the s tate  re s u ltin g  fro m  p o la r  b e a r  hunting, is m o re  r e a lis t ic .  In  
1965, fo r  exam ple, an es tim a te d  $ 4 5 0 ,0 0 0  was d e riv e d  fro m  the  
h arv e s tin g  of 292 b ea rs  (U .S . G ovt. , 1966). T h is  w as a p p ro x im a te ly  
$1, 550 p e r  a n im a l as opposed to  $1 5 0 -$ 2 0 0  p e r  ra w  hide at that t im e  
(H arin g to n , 1961). Thus, the econom ic im p o rta n c e  of p o la r  b ea rs  to  
n o rth ern  com m u nities , a lre a d y  a s ig n ific a n t fa c to r , becom es even  
m o re  notew orthy when the econom ic va lu e  of a c tiv it ie s  p e r ip h e ra l to  
p o la r  b e a r h arves tin g  is  con s idered .
In  S eptem ber 1965, a con ference  w as held  in F a irb a n k s , 
A la s k a , to es tab lish  gu idelines fo r  the co o rd in a tio n  of re s e a rc h  and 
exchange of in fo rm a tio n  betw een the f iv e  cou ntries  having populations  
of p o la r  b e a rs . P a rtic ip a n ts  in  th is  con ference , and tw o subsequent 
ones in  M o rg es , S w itze rla n d , in  1968 and 1970, recom m ended the  
acqu is itio n  of bas ic  l i fe  h is to ry  in fo rm a tio n  such as food hab its , a g e -  
sex com position , den s ity , and lo c a l and lo n g -ra n g e  m ovem ent p a tte rn s  
(through extensive  tagging p ro g ra m s ). P a r t ic ip a tio n  by  graduate  
students in  these investigations  was d e c la re d  d e s ira b le . In  lin e  w ith  
these reco m m end atio ns , the C anad ian  W ild life  S e rv ic e , U . S. B u re a u
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of Sport F is h e rie s  and W ild life , and the M ontana C o o p era tive  W ild life  
R e s e a rc h  U nit jo in tly  supported th is  study on N o rth  T w in  Is lan d  in  
Jam es Bay, N o rthw est T e r r i to r ie s .
The objectives of th is  study w e re  to:
1. describ e  the y e a r - to -y e a r  m ovem ents of b ea rs  seen on 
the is land  in  o rd e r  to  d e te rm in e  the continu ity  of use of the is lan d  by  
ind iv iduals;
2. d escrib e  the a c t iv ity - t im e  budget of the b e a rs  (the am ount 
of t im e  devoted to the m ain  ca teg o ries  of b eh av io r);
3. describ e  the s u m m e r food hab its  of p o la r  b e a rs  on N o rth  
T w in  Island;
4. d escrib e  the s u m m e r m ovem ents of b ears  and a s c e rta in  
how long they re m a in  on the is land;
5. re c o rd  the d isp e rs io n  of b e a rs  on the island;
6. m e a s u re  the s ize  and s tru c tu re  of the s u m m e r population;
7. evaluate  the e co lo g ica l ro le  of the is lan d  fo r  p o la r  b ears  
in  Jam es Bay.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
C H A P T E R  I I  
S T U D Y  A R E A  
Lo catio n
N o rth  T w in  Is lan d  is  s itu a ted  in  c e n tra l Jam es B ay  (F ig . 1) at 
la titu d e  53°20* N o rth  and longitude 8 0 °0 0 ' W e s t. The is land  is  ap p ro x ­
im a te ly  7. 5 m ile s  w ide  and 11 m ile s  long w ith  an a re a , because of 
sh o re lin e  i r r e g u la r i t ie s , of 50 squ are  m ile s . South T w in  Is lan d , 
w hich  is rough ly  two th ird s  the s iz e  of N o rth  T w in , lie s  10 m ile s  to  
the south. D istances to  n e a re s t s e ttle m e n ts , m a in lan d , and o th er  
is lands a re  ind icated  in  F ig . 2 .
C lim a te
N o rth  T w in  Is lan d  has a su b a rc tic  c lim a te . N o rth w e s te r ly  
winds p re v a il.  Ic e  is  continuous around m ost of the is lan d  fro m  e a r ly  
Jan u ary  to m id -J u n e . F lo e  ice  occurs  n e a r  the is lan d  in  J u ly  and 
D ec e m b e r. B reaku p  c h a ra c te r is t ic a lly  invo lves a m ovem ent of ice  
ra fts  to  the n o rth , in to  Hudson B ay  (B ea ls  and Shenstone, 1968). Ic e  
fo rm a tio n  in  Jam es B ay  proceeds fro m  the is lands and m ain land  
tow ards the open w a te r . Jam es B ay  does not co m p le te ly  fre e z e  over  
during  the w in te r; th e re  a re  a lw ays som e open leads off the coasts of 
the is la n d s .
4
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D u rin g  the s u m m e r, te m p e ra tu re s  on N o rth  T w in  Is lan d  fa ll  
w ith in  the range of te m p e ra tu re s  encountered at se ttlem en ts  along the 
Jam es B ay coast (T ab le  1),
T A B L E  1. M ean  H igh and Low  T e m p e ra tu re s  fo r  
Ju ly  in  the Jam es B ay A re a
Site M ean H igh M ean  Low
Moosonee^ 7 0 ° F . 4 7 °  F .
N o rth  T w in  Is land^ 6 8 ° F . 4 7 °  F .
F o r t  G eorge^ 6 1 °  F . 4 3 °  F .
^ E ro m  Canada D e p artm en t of T ra n s p o rt  
m e te o ro lo g ic a l re c o rd s , averag e  of s e v e ra l yea rs  
(B eals and Shenstone, 1968).
^ F ro m  m a x im u m -m in im u m  th e rm o m e te r  
at cam p site . N o rth  T w in  Is la n d , 1970.
Topography
N o rth  T w in  Is lan d  is  e s s e n tia lly  f la t  w ith  a la rg e  num ber of 
shallow  lakes (F ig . 3 ). A  r id g e , v a ry in g  in  a ltitu d e  fro m  20 to 135 
fe e t, n e a r ly  rin gs  the is lan d  ju s t in land fro m  the beach. The rid g e  
is r id d le d  w ith  b e a r dens on the southern  and ea s te rn  coasts.
The is land  is  com posed of sand su b stra te  w hich  is obvious 
except in  the low in te r la k e  re g io n  w h e re  th e re  is  an extensive  o v e r ­
burden of peat.
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V egetation
X e r ic  uplands and h y d rlc  low lands on N o rth  Tw in  Is land  
constitu te  tw o topographic types, each w ith  d is tin c tiv e  f lo ra . The  
uplands a re  w e ll-d ra in e d  sand and g ra v e l r id g e s . The low lands con­
s is t of the in te r io r  a re a  and sedge m eadows lo ca ted  betw een the r id g e  
and beach on the e as te rn  s ide of the is la n d . A p p ro x im a te ly  75 p e r  cent 
of the is lan d  is w etland and 2 5 p e r  cent is  d ry  upland.
Tw o veg eta tio n a l com m unities  occur on the uplands; those  
s ites  exposed to the a b ra s iv e  e ffects  of b low n ic e  c ry s ta ls  in  the 
w in te r , and those s h e lte re d  fro m  such e ffec ts . Exposed s ites  a re  
c h a ra c te r ize d  by  an e x tre m e ly  low  (less than 6 inches) veg eta tio n a l 
p ro f ile . The w illo w  species (e. g . , S a lix  re t ic u la ta ) a re  p ro s tra te . 
O th e r ty p ic a l v a s c u la r  p lan ts  a re  D ry a s  in te g r ifo lia , V acc in iu m  
u lig ino sum , V . V it is - id a e a , A rc to s tap h y lo s  a lp in a , S ax ifrag a  
o p p o s itifo lia , S. a izoo n , E p ilo b iu m  la t ifo liu m , E lym u s a re n a r iu s , 
P y ro la  ro tu n d ifo lia , P . u lig in o s a , and L in n aea  b o re a lis .
The s h e lte re d  s ites  have a v e g e ta tio n a l p ro f ile  of a p p ro x i­
m a te ly  2 to  24 inches. E r e c t  species of w illo w , B etu la  g landulosa, 
Shepherdia canadensis. Rhododendron lapp on icum . L ed um  decum bens, 
and E p ilo b iu m  an g u stifo liu m  a re  ty p ic a l of these s ite s .
Both the s h e lte re d  and exposed p lan t com m u nities  have an  
extensive  ground la y e r  of lichen s  and c ro w b e rry  (E m p e tru m  n ig ru m ). 
B ecause of its  abundance, c ro w b e rry  is capable of producing la rg e
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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b e r r y  crops w hich, when th ey  occu r, p ro v id e  a m a jo r  food sou rce  fo r  
b e a rs .
Tw o subdivisions of the low lands, ta l l  w illo w  swamps and 
sedge m eadow s, have a ground la y e r  of m osses. The sedge m eadows  
a re  composed of sedges, C a lth a  p a lu s tr is , E rio p h o ru m  a n g u stifo liu m , 
and P a rn a s s ia  p a lu s tr is . The ta l l  w illo w  a re a s  support at le a s t th re e  
species of w illo w , S a lix  a la x e n s is , S. c o rd ifo lia , and S. p la n ifo lia . 
M any other low land species a re  found in these two b ro ad  subdivisions  
of the low lands.
A  few s m a ll stands of P ic e a  m a r ia n a  a re  s c a tte re d  about the  
is lan d . The m ax im u m  height of these tre e s  is  a p p ro x im a te ly  9 fe e t. 
L a r ix  la r ic in a  is  less abundant; 20 to  30 in d iv id u a l p lan ts , none over  
4 fee t ta l l ,  occur on the is lan d .
Fauna
D u ring  th is  study, the only t e r r e s t r ia l  m am m als  observed on 
N o rth  T w in  Is land  w e re  p o la r  b e a rs , a rc t ic  foxes (A lopex lagopus), 
and red  foxes (Vulpes v u lp e s ).
N um bers  of a rc t ic  foxes v a r ie d  g re a tly  fro m  y e a r to  y e a r .
In  1969 and 1970, foxes w e re  r a r e ly  s ighted , but in  1971, they  w e re  
seen a lm o st e v e ry  day. T w e lv e  w e re  c o lo r m ark e d  w ith  pa in t p e lle ts  
shot fro m  a COg p is to l and an es tim a te d  12 o th er ind iv idua ls  w e re  
seen.
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Red foxes w e re  observed only in  N o v em b e r and D e c em b e r, 
1971. The g rea te s t num ber seen a t one t im e  was tw o .
R inged seals (Phoca h is p id a ) and b eard ed  o r  s q u a re flip p e r  
seals  (E rignathus  b a rb a tu s ) w e re  id e n tifie d  by co llec tin g  a specim en of 
each. Both species w e re  com m only seen d u rin g  canoe tr ip s  around  
the is lan d . A ccord in g  to  M a n s fie ld  (1967), these a re  the on ly  two  
species of seals in  Jam es B ay. W h ite  w hales (D e lph inap terus  le u c a s ) 
w e re  fre q u e n tly  seen fro m  a ir c r a f t .
W a te rfo w l w e re  abundant on the is la n d . F ro m  observations  
of broods and nests, the fo llo w in g  species w e re  known to  b reed:
Canada goose (B ra n ta  canadensis), g re e n -w in g ed  te a l (Anas  
c a ro lin e n s is ), b la c k  duck (Anas ru b r ip e s ), p in ta il (Anas acu ta ), 
le s s e r  scaup (A ythya a f f in is ), olds qua w (C langu la  hyem alis  ), and 
com m on e id e r (S o m a te ria  m o U is s im a ). O th e r species com m only  
seen on o r n e a r the is lan d  w e re : com m on s c o te r (O id e m ia  n ig ra ), 
w h ite -w in g ed  sco te r (M e la n itta  deg land i), com m on m e rg a n s e r (M ergus  
m e rg a n s e r), re d -b re a s te d  m e rg a n s e r (M erg us  s e r r a to r ), com m on  
loon (G avia im m e r ), a rc t ic  loon (G av ia  a rc t ic a ), and re d -th ro a te d  
loon (G avia  s te lla ta ).
The nesting popu lation  of Canada geese was es tim ated  at 
200 p a irs . In  1969 and 1970, the  flo cks  contained a p p ro x im a te ly  
th re e  goslings p e r  p a ir  of a d u lts . No goslings w e re  seen in  1971.
W illo w  p ta rm ig a n  (Lagopus lagopus) v a r ie d  in  abundance
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d u rin g  the p e rio d  of study. In  1969 and 1970, I  es tim ated  the  
p ta rm ig a n  population at 1, 500 to  2 ,0 0 0  b ird s . In  1971, the popu la­
tio n  was a p p ro x im a te ly  200 b ird s . As in  the case of geese, young 
w e re  com m on in  1969 and 1970, but none w e re  seen in  1971.
N o rth  T w in  Is lan d  has alw ays been e s s e n tia lly  uninhabited by  
m an (Homo sap iens) (R . L o u tt it , p e rs . com m . ). O ccas io n a lly , i t  
was v is ite d  by c rew s fro m  boats fo rc e d  in to  the is la n d 's  h a rb o r by  
s to rm s , o r , v e ry  r a r e ly ,  by  res id e n ts  of co asta l se ttle m e n ts .
A ccess to  the Is land  
The eas iest w ay  to  rea c h  N o rth  T w in  Is lan d  is  fro m  F o r t
G eorge , Q uebec, v ia  F e c te a u  T ra n s p o rt A e r ie n , L te e . F lo a t-eq u ip p e d
a ir c r a f t  can land on the bay  off the e a s te rn  coast of the is land  during  
c a lm  w e a th e r, o r  w hen th e re  is a m ild  w est w ind . In  w in te r , lig h t  
a ir c r a f t  equipped w ith  sk is  can land  on the fro z e n  lakes  o r the bay  ic e . 
In  N o vem b er 1971, the ice  on the bay was not th ic k  enough to  land  
upon. A t that t im e , a p ilo t, exp erienced  in  such land ings, landed a 
l ig h t, tw in -en g in ed  a ir c r a f t  (B r it ta n -N o rm a n  Is la n d e r  on w hee ls ) on 
an e s k e r (g ra v e l r id g e ) 1 m ile  n o rth  of cam p.
D u ra tio n  of F ie ld  Seasons on the Is land  
The p erio d s  spent on the is la n d  w ere :
1969: J u ly  15 to  S ep tem ber 15 
1970: Ju ly  15 to  O cto b er 24
1971: J u ly  25 to  O c to b er 22 , N o vem b er 12 to  J a n u ary  5, 1972.
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C H A P T E R  I I I
M E T H O D S
C ap tu rin g  and M a rk in g  
D u rin g  m ost of the 1970 f ie ld  season, a tra p  lin e  was  
operated  to  capture  and m a rk  p o la r  b e a rs  (F ig . 4 ). A ld r ic h  snares  
w e re  used in  cubby tra p s ite s  (Jonkel and Cowan, 1971). Since 1966, 
the Canadian W ild life  S e rv ic e  has used th is  m ethod w ith  no evidence of 
in ju ry  to  captured b e a rs , except fo r  som e s lig h t abrasions fro m  the  
cable on the fo re fo o t. B a it was bacon and sard ines; when poss ib le , 
s e a l fa t was added. T ra p s  w e re  checked d a ily  to  ensure th a t a b e a r  
did not spend m o re  than 24 hours in  a sn are  and that the b a it had not 
been sto len . In  1971, the abundance of foxes p revented  the o p eration  
of a tra p  lin e .
Snared b e a rs  w e re  im m o b iliz e d  by  in je c tin g  phencyclid ine  
hyd ro ch lo rid e  (S ern y lan , B io -C e u tic  L a b o ra to rie s ) in tra m u s c u la r ly  
w ith  a P a lm e r  C a p -C h u r C O 2 p is to l and d a r t.  ̂ D a rts  w e re  u su a lly  
f ir e d  in to  the shou lder o r base of the neck of the snared  b e a r fro m  a 
ran ge of 15 fe e t. Th is  drug was used su ccessfu lly  on g r iz z ly  b ears
^Use of tra d e  and com pany nam es does not constitu te  an 
endorsem ent of a p roduct o r com pany b y  the sponsoring agencies.
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(U rsus a rc to s ) (C ra ig head  and C ra ig h ea d , 1965) and p o la r  b ears  
(Jonkel, 1967; L a rs e n , 1967; L e n tfe r , 1968). Dosages of 0 .6  to  
0. 7 m g /lb  of body w eight w e re  a d m in is te re d , based on es tim ated  
w eights of snared  b e a rs . B ecause of the w ide  la titu d e  of the drug , we  
could d e te rm in e  drug dosages by  e s tim a tin g  the w eigh t of a captured  
b e a r . E s tim a te s  of w eigh t im p ro v e  w ith  exp erie n ce . P ro m a z in e  
h yd ro ch lo rid e  (S parine, John W yeth  and B ro s . ) was used as an a n t i­
convulsant in dosages equal to  those of the im m o b iliz in g  drug.
A l l  captured b ears  w e re  m a rk e d  w ith  a l ip  ta ttoo , e a r  tags , 
and a dye m a rk  on the fu r . The lip  ta ttoo , app lied  w ith  a standard  
p a ir  of c a ttle  tattoo ing p lie r s , w as used as a p erm an en t m a rk e r .
Tags can p u ll out, w hereas  a ta tto o  is  p erm an en t and p e rm its  id e n ti­
f ic a tio n  i f  the b e a r  is  k il le d  o r  re c a p tu re d . E a r  m a rk e rs  w e re  p la s tic  
ribbons and nylon c a ttle  tags, co lo red  and num bered . Each e a r  
re c e iv e d  one tag and one rib b o n . A  sys tem  of c o lo r codes was used 
so that an im als  could be id e n tifie d  s im p ly  b y  a s c e rta in in g  the co lo r  
and po s itio n  of tw o of the fo u r  m a rk e rs , th e reb y  e lim in a tin g  the 
necess ity  fo r  m u ltip le  re c a p tu re s . The p ra c tic e  of e a r-ta g g in g  w as  
used su ccess fu lly , not on ly  on p o la r  b e a rs  (Jonkel, 1967), but a lso  on 
b la c k  (U rsus  a m e ric a n u s ) and g r iz z ly  b e a rs  (C ra ig h ead  et a l . , 1960; 
Jonkel and Cowan, 1971; T r o y e r  and Hens e l, 1961).
T h re e  d iffe re n t dyes w e re  t r ie d  on captured  b ears : 
Lanobrand , N yan zo l, and N e l-S p o t p a in t p e lle ts . The only dye that
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proved  s a tis fa c to ry , both in  v is ib i l i ty  and d u ra b ility  (s e v e ra l m onths), 
w as N yanzo l.
In  add ition  to  the 12 b ea rs  m a rk e d  in the above m an n er (both  
dye and tags) on N o rth  T w in  Is la n d , 40 b e a rs  w e re  m a rk e d  in  the 
Jam es B ay  a re a  by the C anadian W ild life  S erv ice  during  the springs  
of 1968, 1969, and 1970. Those b ears  w e re  im m o b ilize d  fro m  a h e l i ­
co p te r w h ile  the bay was covered  b y  ice; som e w e re  observed o r  
re c a p tu re d  on N o rth  T w in  Is la n d . B y  the f a l l  of 1970, 52 b e a rs  had 
been m a rk e d  in  the Jam es B ay  a re a .
O b serva tio n
P o la r  b e a rs  w e re  lo ca ted  fro m  vantage points on the is land  
w h ere  extensive a reas  could be scanned. On the p r im a r y  observation  
point, a p p ro x im a te ly  40 fe e t above the surro un d in g  a re a , a 1 0 -fo o t 
to w e r was e rec ted . T h is  was 2. 5 m ile s  southwest of cam p. I f  b ea rs  
w e re  not seen fro m  the to w e r, I  looked fo r  them  fro m  s ites  that 
o ffe red  com m anding v ie w s  of the southern  p o rtio n  of the is lan d . 
A ttem pts  to observe  b e a rs  on the n o rth e rn  h a lf of the is lan d  w e re  
unsuccessful because th e re  w e re  no good o b s erv a tio n a l s ite s .
I  s ta lked  b e a rs  f ro m  downwind and observed them  fro m  a 
distance of 200 y a rd s  o r  m o re . F ro m  exp erie n c e , I  le a rn e d  that the  
b ea rs  could not re a d ily  d is c e rn  m o vem en t beyond 200 y a rd s . O b s e r­
vations w e re  m ade w ith  Z e is s  1 5 X 6 0  b in o c u la rs  and a R e d fie ld
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
17
1 5 X -6 0 X  v a r ia b le  spotting scope. F o r  t im in g , H e u er Ju n io r s top ­
w atches w e re  used.
T ra v e lin g , feed ing , and re s tin g  w e re  the th re e  c la s s ific a tio n s  
w hich  I  used to  d escrib e  the a c tiv it ie s  of b e a rs . T ra v e lin g  invo lved  
the  m ain tenance of a m o d e ra te  pace in  a constant d ire c tio n  w ith  the  
head held  w e ll above the ground. Feed ing  b e a rs  w a lked  in  a s low , 
m ean d erin g  m an n er w ith  th e ir  noses on ly  an inch o r so above the  
ground. S ittin g , ly in g , o r  flo a tin g  m otion less in  the w a te r  was  
c la s s ifie d  as res tin g  b e h a v io r.
B ecause of the t im e  re q u ire d  to  lo ca te  a b e a r  in  the m o rn in g , 
to  re tu rn  to  cam p in  the evening, and the d iff ic u lty  of observ ing  b e a rs  
a t n ight, d ire c t observations of b ea rs  invo lved som e unavoidable  
b ia s e s . A l l  observations w e re  m ade betw een 062 5 and 2115 hours , 
and 88. 3 p e r  cent of o b serva tio n a l t im e  was betw een 1000 and 1800  
hours . Thus, the sam p lin g  of the b e a rs ' b e h a v io r w as h e a v ily  b iased  
to w ard  the m id d le  of the day, A  s p a tia l b ias  was generated  b y  using  
the  to w e r as the m a in  scanning point; the a c tiv it ie s  rec o rd e d  w e re  
only those of b e a rs  on the southern  h a lf  of the is lan d . In  add ition , 
a e r ia l  censuses showed that b e a rs  spent at le a s t som e of th e ir  t im e  
in  a re as  w h e re  ground observation s  w e re  im p o s s ib le . B e a rs  ly in g  in  
w illo w  th ic k e ts , dens, n a rro w  g u llie s , o r  o th er concealed p laces w e re  
not observed  fro m  the ground, and such b e h a v io r was not p ro p o r ­
t io n a lly  re p re s e n te d  in  the data . D u rin g  1969, fe m a le s  w ith  
young w e re  not seen on the is lan d , thus only data fo r  lone b e a rs
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w e re  co llec ted . A l l  the data concerning the a c tiv it ie s  of fa m ilie s  
w e re  co llec ted  in  1970.
M ost observations w e re  m ade on unm arked  b e a rs , and 
th e re fo re , a p re c is e  d e te rm in a tio n  of the num ber of ind iv iduals  
invo lved  w as im p o ss ib le . H o w ever, es tim ates  of the m in im u m  
num ber of an im als  w e re  possib le  on the bas is  of c h a ra c te r is tic s  such  
as s ize , am ount of fa t, and s c a rs . No fe w e r  than nine lone b ears  and 
f iv e  fa m ily  groups w e re  used to com pile  in fo rm a tio n  on a c tiv ity  
p a tte rn s . Because i t  is  m o re  d iff ic u lt  to  p o s itiv e ly  d iffe re n tia te  
betw een lone b ears  than betw een fa m ilie s , the f ig u re  of nine is v e ry  
c o n serva tive .
Census Techniques  
On S eptem ber 2 and 14, 1970, the b e a r  population on the  
is land  was censused fro m  the ground and the position  of each b e a r  
was noted on m aps. One o b s e rv e r censused the n o rth e rn  h a lf of the  
is lan d  and one the sou thern  h a lf. F ifte e n  m inutes  w e re  spent 
scanning w ith  b in o c u la rs  f ro m  each of 13 p re d e te rm in e d  high po in ts . 
The sam e routes and points w e re  used on both days.
T o  test the a c c u ra c y  of the ground census m ethod, an a e r ia l  
census was conducted on S eptem ber 15. A  s e rie s  of tra n s e c ts  (F ig . 5) 
w e re  flow n at an a ltitu d e  of 2 50 to  300 fe e t in  a lig h t a ir c r a f t .  Tw o  
o b s erv e rs  w e re  p resen t in  add ition  to  the p ilo t. W hen a b e a r  was
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sigh ted , its  position  was im m e d ia te ly  m a rk e d  on a gridded m ap (F ig . 
5), E ach  side of the squares in  the g r id  re p re s e n te d  3 /8  m ile  and 
gave re a d y  re fe re n c e  to  s c a le , th e re b y  fa c ilita t in g  ra p id  p lacem ent of 
each b e a r 's  lo ca tio n  on the m ap. The m any d is tin c tiv e ly  shaped lakes  
a lso  aided the acc u ra te  lo ca tio n  of a l l  b e a rs .
A  com parison  of the res u lts  of the ground and a e r ia l  censuses 
ind icated  that a e r ia l  censuses w e re  the m ost p ro d u ctive  and a l l  sub­
sequent censuses w e re  fro m  a ir c r a f t .
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C H A P T E R  IV  
R E S U L T S
A r r iv a l  of B e a rs  on N o rth  T w in  Is land  
Seven censuses betw een Ju ly  28 and N o vem b e r 12, 1971, 
showed a g rad u a l in c re a s e  in  nu m b er of b e a rs  a r r iv in g  on N o rth  T w in  
Is la n d  (F ig . 6). Th ey  continued to  a r r iv e  a f te r  the ic e  had d r ifte d  at 
le a s t 20 m ile s  fro m  the is lan d .
T h e re  was no evidence of e m ig ra tio n  fro m  the is land  during  
im m ig ra tio n . Tagging data ind ica ted  that b e a rs  rem a in ed  on N o rth  
T w in  Is lan d  fo r  the ic e - f r e e  season in  sp ite  of trap p in g  and o ther  
disturbances by  m an . O n ly  th re e  of the b ears  captured  and / o r  sighted  
on the is land  w e re  not res ig h ted  o r rec a p tu re d  (T a b le  2 ). N u m b er  
583 was sighted in  the w a te r  o ff the n o rth e rn  coast of the is land , was 
fr ig h te n e d , and p o ss ib ly  n e v e r cam e ash o re . F e m a le  662 was tagged  
17 days b e fo re  w e le f t  the is lan d  in  1970, leav ing  l i t t le  t im e  fo r  h e r  to  
be res ig h ted . A ls o , i t  w as ra in in g  when the dye was app lied  and h e r  
re s is ta n c e  to  the drug m ade h e r  so d if f ic u lt  to  handle that on ly two  
q u ic k ly  in s e rte d  e a r  tags w e re  attached . Thus, she would not be 
e a s ily  id e n tif ie d  and fa ilu re  to  re s ig h t h e r  on the is lan d  cannot be  
taken  as p ro o f that she le f t .  The on ly  evidence of t ra v e l betw een
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T A B L E  2. O bservations of M a rk e d  B e a rs  on N o rth  T w in  
Is lan d , S u m m er and F a l l ,  1970
N u m b e r and Sex C aptures Sightings T o ta l
583 (M ) 0 1 1
62 9 (F ) 1 2 3
606 ( M ) ^ 1 2 3
631 (F ) 1 2 3
640 (F ) 1 2 3
635 (F ) 0 2 2
636 (F ) 0 2 2
602 (M ) 0 2 2
637 (F ) 0 1 1
638 (F ) 2 1 3
639 (F ) 2 1 3
645 (F ) 5 16 21
661 (F ) 1 1 2
609 (M ) 1 1 2
662 (F ) 1 0 1
663 (F ) 1 1 2
608 (M ) 1 1 2
14 27 41
Indented num bers  re p re s e n t young w ith  the p r e ­
ceding sow.
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is lands during the s u m m e r was the m ovem ent of 631 and h e r  cub, 640. 
Th ey  w e re  tagged on South T w in  Is la n d  in August 1970, and w e re  seen  
on N o rth  T w in  Is lan d  in  O cto ber of that y e a r.
The above data ind icated  that once b ears  reached N o rth  T w in  
Is land , they did not continue to  t ra v e l betw een is lan d s . O ccasional 
censuses of the is lands n e a r N o rth  T w in  (re g u la r  censuses w e re  not 
p o ssib le ) showed that few  b e a rs  w e re  on the o th er is lands (T a b le  3).
On O cto ber 3, 1971, when the p o la r  b e a r  population of N o rth  T w in  
Is land  was 15, only th re e  b e a rs  w e re  on South T w in .
T A B L E  3. Abundance of B e a rs  on Is lands A d jacen t to  N o rth  T w in
Is lan d , 1971
Is land
A p p ro x im a te  A re a  
in  Square M ile s D ate N u m b er of B e ars
South T w in 33 August 24 4 (lone b e a rs )
South T w in 33 O cto ber 3 3 (lone b e a rs )
Spencer 2 August 24 2 (lone b e a rs )
Spencer 2 O cto b er 3 0
W a lte r 1 O cto b er 3 0
A k im is k i Is lan d , un like  the o th er is lands in  Jam es B ay, is  
e x te n s iv e ly  fo re s te d  and th e re fo re  im p o ss ib le  to  s u rv e y  e ffic ie n tly  
fro m  a fix e d -w in g  a ir c r a f t .  H o w ever, p o la r  b ears  do occur th e re
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s in ce  e igh t w e re  seen along 60 m ile s  of coast on O cto b er 3, 1971.
A nnual M ovem ents of N o rth  T w in  Is lan d  B ears  
None of the 30 b e a rs  m a rk e d  b y  the C anad ian W ild life  S erv ice  
in  the springs of 1968 and 1969 w e re  seen on the is lan d  during  the  
s u m m e r of 1969.
T a b le  4 l is ts  the m a rk e d  b e a rs  observed  on N o rth  T w in  
Is lan d  during  the s u m m e r and f a l l  of 1970. None of these b ea rs  w e re  
seen on the is lan d  the fo llo w in g  y e a r , n o r w e re  th e y  seen along the  
coast of Hudson B ay  fro m  N o rth  T w in  Is lan d  to  C h u rc h ill (Appendix I ) .  
Th e  only in fo rm a tio n  obtained du rin g  1971 concern ing the lo c a tio n  of 
b e a rs  m ark e d  in  1970 was the re c o v e ry  of tags fro m  a sow w ith  tw o  
y e a rlin g s . These b e a rs  (635 , 636, 602) w e re  shot at F o r t  G eorge,
55 m ile s  no rtheast of N o rth  T w in , in  August 1971. M a rk e d  b e a rs  w e re  
not observed du rin g  censuses of W a lte r ,  Spencer, and South T w in  
Is lands on August 24 and O cto b er 3 , 1971.
In  1969, no fa m ilie s  w e re  seen. H o w e v er, in  1970, a e r ia l  
censuses showed at le a s t 11 d iffe re n t fa m ilie s  on the is lan d . N a ta lity  
can only p a r t ia l ly  exp la in  the in c re a s e  in  num ber of fa m ilie s . Those  
fa m ilie s  w hich contained y e a rlin g s  in  1970 obviously ex is ted  in  1969  
and m ust have im m ig ra te d  to  N o rth  T w in  Is lan d  in  1970.
A c t iv ity  P a tte rn s  
D u rin g  s u m m e r, b e a rs  spent the  m a jo r ity  of th e ir  t im e





























TABLE 4. Location of In itia l Marking for Marked Bears Observed on North Twin Island, Summer
and Fall, 1970
Number Sex Age (1970) Location of Marking Date of Marking Distance from  
North Twin
638 F adult 15 m i. NW of Bare Is. Spring 1970 84 mi.
639* F cub 15 mi. NW of Bare Is. Spring 1970 84 m i.
637 F adult 15 m i. S of Bare Is. Spring 1970 55 m i.
583 M adult Grey Goose Is. Spring 1969 37 mi.
629 F adult 15 m i. SE of Grey Goose Is. Spring 1969 30 m i.
606 M cub North Twin Is. August 1970 •  ■
631 F adult South Twin Is. August 1970 10 m i.
640 F cub South Twin Is. August 1970 10 m i.
635 F adult North Twin Is, Spring 1970
636 F cub North Twin Is. Spring 1970
602 M cub North Twin Is. Spring 1970
645 F cub^ North Twin Is. August 1970
661 F adult North Twin Is. September 1970
609 M cub North Twin Is. September 1970
608 M cub^ North Twin Is. September 1970
662 F adult North Twin Is. October 1970
663 F cub^ North Twin Is. October 1970
^Indented numbers represent young with the preceding sow. 
bThese were solitary cubs, possibly orphans.




re s tin g , w h ile  v e ry  l i t t le  t im e  w as spent on feed ing a c tiv it ie s  (T a b le  
5). To d e te rm in e  w h eth er a s ig n ific a n t d iffe re n c e  ex is ted  betw een  
the b e h a v io r of lone an im a ls  and fa m ilie s , a K o lm o g o ro v -S m irn o v  
tw o -s a m p le  tes t w as app lied  to  the data (Appendix I ) .  In  a l l  th re e  
ca teg o ries  of b e h a v io r (tra v e lin g , feed ing , and re s tin g ), no s ig n if i­
cant d iffe re n c e  (®^ = 0 . 05) was detected betw een the b eh a v io r of lone  
an im a ls  and fa m ilie s .
M y  o b servation  that the b e ars  spend l i t t le  t im e  feeding w h ile  
on the is lan d  d u rin g  s u m m e r is  fu r th e r  supported by  the fa t condition  
of the a n im a ls  upon th e ir  a r r iv a l .  T h e ir  g e n e ra l condition suggested  
that they  could s u rv iv e  a s u m m e r b y  u t il iz in g  th e ir  fa t  re s e rv e s .
A n a e r ia l  census on N o vem b er 12, 1971, p r io r  to  fre e z e -u p ,  
re v e a le d  21 b e a rs  on the is la n d . H o w ever, few  w e re  seen fro m  the  
ground. In  sp ite  of the p re s en c e  of tra c k in g  snow, tra c k s  w e re  r a r e ly  
seen, ind icatin g  that the  b e a rs  w e re  not m oving at n igh t. Th is  o b s e r­
va tio n  suggested that re s tin g  a c tiv ity  s t i l l  p re v a ile d  o ver o th er  
a c tiv it ie s .
Food H abits
In  1969 and 1970, c ro w b e rr ie s  w e re  abundant and w e re  the  
m ain  food fo r  p o la r  b e a rs  on N o rth  T w in  Is la n d . N in e ty -o n e  p e r  cent 
of the 3. 31 hours that the b e a rs  w e re  observed  feed ing was spent on 
c ro w b e rry  patches. C ro w b e rr ie s  w e re  m ost com m on on the open




































Composition Number of Observation 
Periods (n)
Feeding Resting Traveling Total
of Group Hours Percentage Hours Percentage Hours Percentage Hours Percentage
Lone Bears 
(1969) 29 1:51 2 .4 67:10 86.4 8:44 11.2 77:45 100.0
Females with 
Cubs (1970) 10 1:40 4 .9 29:39 87.7 2:29 7.4 33:48 100.0
AU Bears 
(1969 and 
1970) 39 3:31 3.2 96:49 86.8 11:13 10.0 111:33 100.0
CO
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(w ithout w illo w s ) ridges (F ig . 7). F re s h  scats found in  1970 w e re  
a lm o st e n tire ly  c ro w b e rr ie s . Th is  was d e te rm in ed  by co lo r (pu rp le ) 
and presence  of c ro w b e rry  seeds, w hich a re  d is tinguishable  fro m  the  
seeds of the o ther two com m on b e r r ie s  on the is lan d , c ra n b e rry  
(V acc in iu m  V it is - id a e a )  and b a k ed -ap p le  b e r r y  (Rubus cham aem o ru s).
The c ro w b e rry  crop  fa ile d  in  1971; the only b e r r ie s  found 
that s u m m e r w e re  s c a tte re d  o v e r a s m a ll a re a . Because of the  
s c a rc ity  of b e r r ie s  in  1971, b e a rs  w e re  not observed feeding in  the  
open as they had been during  1969 and 1970.
R u s se ll (1971) an a lyzed  p o la r  b e a r  scats co llected  on N o rth  
T w in  Is land  during  1968 and 1969 and reach ed  a d iffe re n t conclusion  
reg a rd in g  the im p o rtan ce  of c ro w b e rr ie s . He concluded that the 
b ears  fed p r im a r i ly  on w a te rfo w l, b e r r ie s , g ras s , and seaweed  
(Fucus sp. and L a m in a r ia  sp. ), in  th a t o rd e r  of im p o rta n c e . By  
exam ination  of fe a th e rs  in  the sca ts , he found that oldsquaws and 
scoters  w e re  m ost fre q u e n tly  eaten . Because these ducks w e re  r a r e ly  
seen on the is lan d , p o la r  b e a rs  a p p a re n tly  captured them  in  the w a te r . 
Th is  phenomenon was observed  in  o th er p a rts  of the a rc t ic  (R u sse ll, 
op. c it. ). In  1970 and 1971, although I  was looking fo r  such b eh av io r  
and fre q u e n tly  saw p o la r  b e a rs  sw im m in g  n e a r ra fts  of sea ducks, I  
n ever observed a ttem pts  to catch  th em . W h eth er m y  fa ilu re  to 
observe the cap ture  of sea ducks should be a ttr ib u te d  to the d iff ic u lty
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o f observ ing  b e a rs  sw im m in g  o ffsh o re , o r  to  the absence of such 
b e h a v io r d u rin g  the y e a rs  concerned, is  in d e te rm in a b le .
B e a rs  w e re  observed  k il l in g  fo u r geese during  1970. B e a r  
tra c k s  and the re m a in s  of geese ind ica ted  the k il l in g  of two o th ers . 
T h e re  w e re  no leng th y  s ta lks  lead in g  to  the observed  k i l ls .  B ears  
appeared  to  b lu n d er in to  groups of m ou lting  adu lts  and goslings, as 
they  fed . I t  re q u ire d  le s s  than 5 m in utes  fo r  a  b e a r  to k i l l  and eat a 
goose.
O n ly  once was a b e a r  seen eating  ke lp  (J. J . C ra ig h ead , 
p e rs . com m , ). T h is  s in g le  instance corresponds w ith  R u s s e ll's  
conclusion that ke lp  is  a  v e r y  m in o r  ite m  in  the d ie t of b ears  on 
N o rth  T w in  Is lan d . P o s s ib ly  s m a ll m o llu sk s  attached to  the kelp  
w e re  the food being sought.
D u rin g  som e o b s e rv a tio n a l p e rio d s , i t  appeared  that the  
b e a rs  fed  on g ra s s e s . B ecause of po or depth p e rcep tio n  when  
observ ing  fro m  a d is tan ce  of s e v e ra l hundred y ard s  w ith  p o w erfu l 
optics, I  was n e v e r ab le  to  lo c a te  the p re c is e  feed ing  s ite  and 
c o n firm  th is  o b s e rv a tio n .
D is p e rs io n  of B e a rs  on N o rth  T w in  Is lan d
G round counts w e re  re je c te d  as a m ethod fo r  a c c u ra te  
m e a s u re m e n t of n u m b ers  and d is p e rs io n  of b e a rs  on the is la n d . The  
ground counts m ad e on S ep te m b e r 2 and 14, 1970, showed 22 and 24
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b e a rs , re s p e c tiv e ly . The a e r ia l  census of Septem ber 15 showed 39 
b e a rs . T h e re a fte r , a e r ia l  censuses w e re  used e xc lu s iv e ly  because  
they  w e re  considered  m o re  acc u ra te  than ground counts. N ine m aps  
showing the d isp ers io n  of b e a rs , as ind ica ted  b y  a e r ia l  censuses in  
1970 and 1971, a re  in  Appendix I I .
T o  d e te rm in e  the p a tte rn  adopted by the b e a rs , the n e a re s t  
neighbor technique (C la rk  and E van s, 1954) was app lied . The  
standard  v a r ia te  of the n o rm a l curve  (c) p rovides a tes t of s ign ifican ce  
fo r  deviations fro m  expected ra tio s  of o b served /exp ected  m ean d is ­
tances to n e are s t neighbor (R ) (T a b le  6). T h e re  appears to  be som e  
tendency tow ard  u n ifo rm  d is p e rs io n . F ig u re  8 ind icates  that the 
deviation  of R values fro m  p e rfe c t random ness (R = 1. 00) occurs in  
both d ire c tio n s . F iv e  R va lues a re  under 1 .0 0 , fo u r a re  o v e r. O f 
course, th e re  is an in e q u a lity  in  the deviation  fro m  random ness; the  
values Over 1 .0 0  a re  la r g e r .
F ig u re  9 shows the change of c w ith  t im e . In  the f ir s t  h a lf  
(Ju ly  2 8 -S ep tem b er 19) of the p a r t  of the y e a r  covered  by the census 
s e rie s  (com bin ing 1970 and 1971 d a ta ), no d isp ers io ns  w e re  s ig n if i­
can tly  nonrandom . In  the second h a lf (Septem ber 2 0 -N o v e m b e r 12), 
th e re  w e re  one random  and th re e  u n ifo rm  d isp ers io n s . A  F is h e r  
E xa c t P ro b a b ility  te s t showed that these tw o p ro p o rtio n s  a re  s ig n if i­
can tly  d iffe re n t (®^ -  0 .0 5 ) .  These data suggest that u n ifo rm ity  m ay  
in c re a s e  in  the fa l l .
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T A B L E  6. M e as u re m en t of the D is p e rs io n  of B e a rs  
on N o rth  T w in  Is lan d , 1970 and 1971, 
f ro m  A e r ia l  Censuses
D ate R% cb D is p e rs io n
9 -1 5 -7 0 0 .8 4 1 .4 5 random
1 0 -2 9 -7 0 1 .2 9 2 .63C u n ifo rm
7 -2 8 -7 1 1 .2 6 0 . 90 random
8 -1 2 -7 1 0. 84 0 . 92 random
8 -2 4 -7 1 0 . 74 1. 51 random
9 -1 2 -7 1 0 . 90 0. 62 random
1 0 - 3 -71 1. 36 2 .2 6 ^ u n ifo rm
1 0 -2 2 -7 1 0. 85 1. 17 random
1 1 -1 2 -7 1 1 .2 5 1. 96^ u n ifo rm
^ R a tio  of o b s erved /exp ec ted  m ean distance  
to  n ea re s t neighbor.
■L̂
Standard v a r ia te  of n o rm a l cu rve .
*̂ 1 p e r  cent s ig n ific an ce  le v e l.
^5 p e r  cent s ig n ifican ce  le v e l.
The d is p e rs io n  of the population does not seem  to  v a ry  w ith  
its  sex com position . F o r  the populations d e c la re d  u n ifo rm ly  d is ­
persed , the m ean p ercen tag e  of lone b e a rs  w as 53 p e r  cent; fo r  
the random  populations, the m ean  percen tage  of lone b e a rs  was  
48 p e r  cent.
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The p o s s ib ility  that the u n ifo rm  aspect of the d ispers ions was 
c re a te d  by fa m ilie s  w hich w e re  m ain ta in in g  a m in im u m  distance fro m  
lone b e a rs , w h ile  singles w e re  a rra n g e d  ran d o m ly  w ith  resp ect to  
each o th er, does not seem  to  apply. The m ean d is tance , fo r  a l l  the  
censuses, fro m  a fa m ily  to  its  n e a re s t lone neighbor, was 1. 32 m ile s .  
The m ean  d istance fro m  a lone b e a r  to  its  n e are s t lone neighbor was  
1 .1 5  m ile s . A  z - te s t  showed that these tw o m eans w e re  not s ig n if i­
can tly  d iffe re n t = 0. 05).
The locations of a l l  b e a rs  seen in  1970 and 1971 during  a e r ia l  
surveys a re  shown in  F ig s . 10 and 11, re s p e c tiv e ly . The locations  
fro m  these two m aps a re  com bined in  F ig . 12, These fig u res  show 
c e rta in  a re a s  of consistent occupation, such as the r id g e  n e a r the  
southern tip  of the is la n d . In  o rd e r  to  d e te rm in e  w hether the 
n o rth ern  and southern  ha lves  of the is lan d  w e re  equally  u tiliz e d , a 
c h i-s q u a re  test was app lied  to  the p ro p o rtio n  of b e a rs  in  each h a lf as 
shown in  F ig s . 10 and 11. No s ig n ific a n t d iffe re n c e  was detected.
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C H A P T E R  V  
D ISC USSIO N
A nnual M ovem ents  
B e fo re  d iscussing the fa te  of m ark e d  b e a rs , e s p e c ia lly  those 
seen in  1970 but not in  1971, the p o s s ib ility  that e a r  tags pu lled  out o r  
b ecam e covered  b y  fu r  m ust be con s idered . M y  experience in  other  
b e a r  tagging p ro g ra m s  shôwed that both events can occasionally  
occur so that captured  b e a rs  cannot be reco gn ized  as m arked  ones 
u n til th e ir  e a rs  a re  c a re fu lly  exam ined. B y  th is standard I  judge that 
only one o r  tw o of the b e a rs  w hich w e re  not res ig h ted  on N o rth  Tw in  
Is lan d  w ould have been un reco gn izab le  in  1971.
P o la r  b e a rs  a re  r a r e ly  re p o rte d  fro m  the southern and 
e a s te rn  coasts of Jam es B ay , T h e re fo re , i f  the d isappearance of the  
m arked  bears  is  p a r t  of a re g u la r  p a tte rn  of m ovem ent, i t  is  probable  
that in  1971 the m a rk e d  b e a rs  m oved e ith e r  north , w ith  the ice  
d rift in g  into  Hudson B ay , o r  w es t, to  the O n ta rio  coast and thence  
in land. The la t te r  is  m o re  p ro b ab le  than the fo rm e r; th e re  w e re  no 
re p o rts  of m a rk e d  b e a rs  s igh ted o r  k il le d  on the B e lc h e r Is lan d s . 
Those islands a re  the m a in  land m ass th a t the b ears  would d r if t  to  i f  
they  m oved no rth  w ith  the ic e . The p la u s ib ility  of m ark e d  b ears
40
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m oving  in land is in c re a sed  by observations that p o la r  b ea rs  in  
M anito ba  com m only spend the hot s u m m e r months in  dens n e a r  
p e rm a fro s t, m any m ile s  in lan d  fro m  Hudson B ay (Jonkel et a l . ,
1972). The sam e s itu a tio n  could be o c c u rrin g  in  O n ta rio .
Th e  app aren t d isco n tin u ity  of use of N o rth  T w in  Is lan d  b y  
in d iv id u a l b e a rs  suggests that these b e a rs  a re  a p o rtio n  of a popu la­
tio n  w h ich  is  sp read  o v er an a re a  co n s id erab ly  la r g e r  than the  
environs of the T w in  Is la n d s . Th is  conclusion is  supported b y  the  
v a r ia b i l i ty  in  a g e -s e x  s tru c tu re  on the is lan d  betw een y e a rs . These  
b e a rs  do not seem  to  le av e  Jam es B ay. B e a rs  m a rk e d  in Jam es B ay  
have not been sighted outside i t  (C . Jonkel, p e rs . com m . ). C o n­
v e rs e ly , b e a rs  m a rk e d  in  Hudson B ay have not been seen in  Jam es  
B ay . F o r ty  p e r  cent of the b e a rs  m a rk e d  in  the Southern Hudson B ay - 
Jam es B ay  reg io n  w e re  a c tu a lly  outside Jam es B ay  n e a r W in is k  and 
C ape H e n rie tta  M a r ia .  Thus, the population to  w hich  the N o rth  T w in  
Is la n d  b e a rs  belong a p p a re n tly  is  re s tr ic te d  to the g e n e ra l a re a  of 
Jam es B ay .
A c t iv ity  P a tte rn s  
D ata  concern ing  a c tiv ity  p a tte rn s  and food habits of b e a rs  on 
N o rth  T w in  Is lan d  in d ic a te  th a t they  do l i t t le  feed ing  and re s t  m ost of 
the t im e . C o m p arab le  p erio d s  of food sho rtage  a re  su ccess fu lly  
o v erco m e b y  b la c k  and g r iz z ly  b e a rs  d u rin g  w in te r . B e fo re  it  can be
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s ta ted  con fid en tly  that re s tin g  is  the p r im a r y  a c tiv ity  of p o la r  b e a rs  
on the is lan d  during  ic e - f r e e  m onths, data should be gathered  on the  
a c tiv it ie s  of the b ea rs  d u rin g  d arkness . A lthough the la c k  of tra c k s  
in  the"la te  f a l l  ind ica ted  that b e a rs  w e re  not tra v e lin g  and feed ing at 
night du rin g  that t im e  of y e a r , th is  m ig h t not be the case in  s u m m e r.
T h e rm o re g u la tio n  m ay  a ffe c t a c tiv ity  p a tte rn s  of the b ears  
in  s u m m e r. R estin g  could be im posed  by the heat w hich  fo rag in g  
w ould g en era te . T h e ir  re s tin g  location s  could a lso  be influenced by  
the exposure  of d iffe re n t s ite s  to  cooling w inds.
D is p e rs io n
The co n cen tra tio n  of b e a rs  on N o rth  T w in  Is lan d  poses a 
question (in  fac t a question  w h ich  was reco g n ized  at the beginning of 
th is  study) concern ing w hat fa c to rs  g e n era te  the  d is p ro p o rtio n a te ly  
la rg e  population  of p o la r  b e a rs  on the is la n d . A  nu m b er of exp lan a­
tions can be p resen ted  to  account fo r  the p resen ce  of b e a rs  in  c e n tra l 
Jam es B ay . The m ost l ik e ly  fa c to r  is  the a v a ila b ility  of f ir e a rm s  in  
the Jam es B ay a re a  s ince  the founding of the Hudson's B ay Com pany  
in  1670. F o r  300 y e a rs , th e re  has p ro b a b ly  been a s e le c tiv e  advan­
tage  fo r  b e a rs  th a t re m a in e d  in  the c e n te r of the bay during  s u m m e r  
and fa l l ,  instead of on the m ain lan d  coast. T h e re  is  con s iderab le  
t r a f f ic  betw een s e ttlem en ts  b y  n a tiv e  h u n te rs , but they  r a r e ly  take  
canoes to the is lands in  the  c e n te r of the bay. T h is  s t i l l  does
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not exp la in  the concentration  of b e a rs  on ju s t N o rth  T w in  Is lan d .
C r i t ic a l  reso u rc es  that would a ttra c t  p o la r  b e a rs  did not 
seem  to  e x is t e x c lu s iv e ly  on N o rth  T w in  Is la n d . The b e a rs  on the  
is lan d  w e re  not exp lo itin g  any m a jo r  food supply. No s o c ia l a g g re ­
gations w h ich  could in fluen ce  fu tu re  hunting o r  m ating  w e re  detected . 
Thus, the reaso n  fo r  the  abundance of b e a rs  on the is land  rem a in s  
obscure.
P o s s ib ly , the g ra d u a l adoption of a u n ifo rm  d isp e rs io n  by  
the popu lation  dem on stra tes  the t im e  re q u ire d  by a population to  
becom e s u ffic ie n tly  fa m i l ia r  w ith  th e ir  lo c a le  and th e ir  conspecifics  
to  change fro m  random  to  u n ifo rm  d isp ers io n . A lte rn a tiv e ly , the  
changing d is p e rs io n  could be a function  of density; p o la r  b e a rs  m ig h t  
be conscious of th e ir  re la tio n s h ip s  in  space w ith  res p e c t to one 
ano th er at den s ities  of a p p ro x im a te ly  20 p e r  50 square  m ile s , but 
not at den s ities  below  th a t.
M o re  re s e a rc h  is  re q u ire d  to  d e te rm in e  the eco lo g ica l 
s ig n ific a n ce  of p o la r  b e a r  spacing and d is p e rs io n . I t  seem s probab le  
th a t in fo rm a tio n  on the d is p e rs io n  of p o la r  b e a rs  m ig h t ind ica te  the  
e co lo g ic a l s itu a tio n  of the popu lation . I f  th is  should p ro ve  tru e , then  
s u rv e y  flig h ts  could be flo w n  o v er a n u m b er of a re as  w ith in  the  
ran g e  of the spec ies . D if fe re n t  spacing p a tte rn s  would p ro b ab ly  
r e f le c t  d iffe re n t s e le c tiv e  p re s s u re s  actin g  on populations. The  
la b ile  n a tu re  of s o c ia l p a tte rn s  and d isp ers io n s  of populations has
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been d em o n stra ted  fo r  s e v e ra l species (B ro w n  and O ria n s , 1970; 
C ro o k , 1965 and 1970; O ria n s , 1961). Appendix I I I  d escrib es  how 
the co as tlin e  fro m  N o rth  T w in  Is la n d  to  C h u rc h ill was cens used and 
an aggregated  d is p e rs io n  found. The d iffe re n c e  betw een d is p e rs io n  
on N o rth  T w in  Is la n d  and the coast suggests p o ss ib le  m a jo r  eco lo g ic a l 
d iffe re n c e s  in  the tw o populations.
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C H A P T E R  VI
S U M M A R Y
The ecology of p o la r  b e a rs  on N o rth  T w in  Is lan d , N o rth w est 
T e r r i t o r ie s ,  Jam es B ay  was studied du rin g  su m m e rs  and fa lls  fo r  
3 y e a rs . Techniques used to  g a th er data invo lved  ob serva tio n  fro m  
the ground, a e r ia l  censuses, and cap turing  and m a rk in g  in d iv id u a l 
b e a rs . B e a rs  w e re  m a rk e d  w ith  e a r  tags and dye a f te r  being captured  
in  a foot sn are  and im m o b iliz e d  w ith  phencyclidene h yd ro c h lo rid e .
G round observation s  showed that both lone b ears  and fa m ilie s  
spent m o st of th e ir  t im e  re s tin g  w h ile  on the is la n d . Feed ing  was  
seldom  observed; w hen feed ing did o ccu r, the m a in  foods w e re  
c ro w b e rr ie s  and Canada geese.
A e r ia l  censuses in d ica ted  that the population on the is land  
in c re a s e d  g ra d u a lly  d u rin g  the ic e - f r e e  season (Ju ly  to  N o vem b er). 
N ine  a e r ia l  censuses d em o n stra ted  ran do m  d isp ers io ns  of b e a rs  on 
the is lan d  on s ix  occasions and u n ifo rm  d isp ers io n s  on th re e . The  
rea s o n  fo r  the change fro m  ran do m  to  u n ifo rm  d isp ers io ns  w as unde­
te rm in e d . The a e r ia l  censuses a lso  showed that in  1970, th e re  w e re  
a t le a s t 40 b ears  on the is la n d  and in  1971, th e re  w e re  at le a s t 22. 
Som e b e a rs  m ark e d  b y  the C anad ian W ild life  S e rv ic e  w e re  observed
45
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on the is lan d . O bservatio ns  of 17 tagged b ea rs  in  1970 ind icated that 
b e a rs  rem a in e d  on the is lan d  through the ic e - f r e e  season once they  
a r r iv e d  th e re .
F a ilu re  to  re s ig h t m ark e d  b e a rs  on N o rth  T w in  Is land  in  1971 
suggested that th e re  is  no d is c re te  population of p o la r  b ea rs  re tu rn in g  
to  the is lan d  each y e a r . E v id e n tly  a population of p o la r  b ears  ranges  
o v e r the Jam es B ay  a re a  and e v e ry  y e a r  som e percentage of that 
population spends the s u m m e r and f a l l  on is lands in  the B ay, p r i ­
m a r i ly  N o rth  T w in  Is lan d . The p resen ce  of f ir e a rm s  in  the Jam es  
B ay  a re a  fo r  300 y e a rs  has a p p a re n tly  produced, fo r  p o la r  b e a rs , a 
s e le c tiv e  advantage in  re m a in in g  on is lands du rin g  the ic e - f r e e  season, 
th e re b y  avoid ing hunters  along the coast.
The o v e ra ll ro le  of N o rth  T w in  Is lan d  in  the ecology of p o la r  
b ears  in  Jam es B ay  th e re fo re  seem s to  be an a re a  of seclusion  in  
w hich  to  re s t du rin g  s u m m e r and f a l l  when food is  r e la t iv e ly  s c a rc e .
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A P P E N D IX  I
K O L M O G O R O V -S M IR N O V  A N A L Y S IS  
O F  A C T IV IT Y  P A T T E R N S
D ata  w e re  assem b led  to  u t i l iz e  as m uch av a ilab le  in fo rm atio n  
as p o s s ib le . F o r  each o b serva tio n a l p e rio d , the p ro p o rtio n  of t im e  
devoted to  th re e  c a te g o rie s  of b e h av io r (feed ing, tra v e lin g , and 
re s tin g ) was rec o rd e d . F re q u e n c y  d is trib u tio n s  (App. la , Ib , and 
Ic )  w e re  m ade of these data and m o d ified  in to  cu m u la tive  freq uency  
d is trib u tio n s  (App. Id , le , and I f )  to  a llow  the ap p lica tio n  of the  
K o lm og orov  S m irn o v  te s t.
B ecause the sam p le  s izes  w e re  less  than 40 (n^ = 2 9, ri2 = 10), 
the c h i-s q u a re  a p p ro x im a tio n  was used (S iegel, S. 1956, N on- 
p a ra m e tr ic  S ta tis tic s . M c G r a w -H il l ,  New Y o rk . 312 p p .) .  Th is  
m o d ific a tio n  of the K o lm o g o ro v -S m irn o v  te s t is  based on the fac t  
that the sam pling  d is tr ib u tio n  of
2 „ (n in2)
(ni + ng)
is  ap p ro x im ated  by the c h i-s q u a re  d is tr ib u tio n  w ith  2 degrees of 
fre e d o m , w h ere  n^ and n^ a re  sam p le  and D  is  the s tandard
49
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K o lm o g o ro v -S m irn o v  qu antity  m easu rin g  the d iffe re n c e  betw een the  
tw o m ost d iffe re n t cu m u la tive  p ro p o rtio n a l freq uencies  fo r  the sam e  
class (App, Id , le , and I f ) .  Those th re e  tab les  a lso  show the com ­
p a ris o n  of the res p e c tiv e  cu m u la tive  freq uency  d is trib u tio n s , the  
d e te rm in a tio n  of the th re e  values of D , and the ca lcu la tio n  of the th re e  
c h i-s q u a re s .
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APPENDIX Id . Cumulative Frequency Distributions for the Percentage of each Observational Period
























Frequency 4 4 5 5 6 7 8 9 12 29
Cumulative
Proportional
Frequency 0.138 0.138 0.172 0.172 0.206 0.241 0.285 0.310 0.414 1.000
Fam ilies
Cumulative
Frequency 2 2 2 2 2 3 3 3 5 10
Cumulative
Proportional







































APPENDIX le . Cumulative Frequency Distributions for the Percentage of each Observational Period























Frequency 19 22 22 23 23 24 24 24 25 29
Cumulative
Proportional
Frequency 0.655 0.759 0.759 0.793 0.793 0.828 0.828 0.828 0.862 1.000
Fam ilies
Cumulative
Frequency 8 8 8 9 9 9 9 9 9 10
Cumulative
Proportional











? APPENDIX I f .  Cumulative Frequency Distributions for the Percentage of each Observational Period
















































Frequency 26 28 29 29 29 29 29 29 29 29
Cumulative
Proportional
Frequency 0.897 0.965 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Fam ilies
Cumulative
Frequency 7 9 9 9 9 9 9 9 9 10
Cumulative
Proportional
Frequency 0.700 0. 900 0. 900 0. 900 0. 900 0.900 0. 900 0. 900 0. 900 1.000
0 5
A P P E N D IX  II
M A P S  SH O W IN G  T H E  D IS P E R S IO N  O F  B EA R S  
O N N O R T H  T W IN  IS L A N D
The fo llo w in g  m aps show the locations of b e a rs  on N o rth  
T w in  Is la n d  as d e te rm in e d  b y  a e r ia l  censuses on nine occasions in  
1970 and 1971. On each of the m aps the fo llow in g  sym bols a re  used: 
O -  fa m ily  
•  = lone b e a r
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A P P E N D IX  n i
D IS P E R S IO N  O F  P O L A R  B E A R S  A L O N G  T H E  
S O U T H W E S T E R N  C O A S T O F  HUDSO N B A Y
On O cto b er 3 and 5, 1971, tw o  p ilo ts  and tw o o b servers  
conducted an a e r ia l  census of the sou th w estern  coast of Hudson B ay  in  
a tw in -e n g in e  a ir c r a f t  (D C -3 )  f ly in g  at an a ltitu d e  of 2 5 0 -3 0 0  fe e t. 
Throughout the f lig h t , the ground speed (v a ry in g  betw een 120 and 140 
knots) and t im e  (to  the n e a re s t h a lf  m in u te ) of s igh tin g  fo r  each b e a r  
w e re  noted. D is tan c e  betw een  b e a rs  was then ca lc u la ted  fo r  a l l  b e a rs  
sighted along the  806 m ile s  of coast. D is tan ces  un der 1 m ile  w e re  
es tim a te d  v is u a lly  f ro m  the  a i r c r a f t  to  the n e a re s t q u a rte r  m ile .  A l l  
sighted b e a rs  w e re  observed  w ith  b in o c u la rs  fo r  e a r  tag s . The  
p r im a r y  o b jec tive  of the  f lig h t was to lo c a te  a n im a ls  m a rk e d  in  1970  
on N o rth  T w in  Is la n d . S ince m ost of those b e a rs  w e re  sows and cubs 
in  1970, sows w ith  y e a rlin g s  w e re  checked m o re  c a re fu lly  than  lone  
a n im a ls .
A  to ta l of 167 b e a rs  w e re  seen. A s in  the a n a ly s is  of the  
d is p e rs io n  of b ea rs  on N o rth  T w in  Is la n d , each fa m ily  was t re a te d  
as i f  i t  w e re  a s ing le  b e a r , w ith  the  re s u lt  th a t on ly  142 po ints  w e re  
c o n s id ered . B y  u t iliz in g  the fo rm u la  w h ich  M a c A rth u r  (M a c A r th u r ,  
R . H . 1957. On the  re la t iv e  abundance of b ir d  sp ec ie s . P ro c . N a t.
67
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A cad . Soi. 4 5 :2 9 3 -2 9 5 . ) used to  g e n era te  h is  b ro k e n -s t ic k  m odel fo r  
species abundance, in  w hich a un it length  lin e  is  b ro k en  in to  random  
leng th  segm ents and the leng th  of the r *^  s h o rte s t segm ent is
w h e re  n = the to ta l nu m b er of segm ents , a ra n d o m ly  d is p e rs e d  popu­
la tio n  of b e a rs  along the  co as tlin e  could be s im u la te d . Th e  w ho le  
function  w as m u ltip lie d  b y  806 . 25 to  expand the lin e  f ro m  un it len g th  
to  the leng th  of the c o a s tlin e . The n u m b er of segm ents  (n) w as s e t a t 
142.
A  co m p u ter p ro g ra m  w as w r it te n  w h ich  c a r r ie d  out the 142 
re p e tit io n s  of the c a lc u la tio n  and th e re fo re  produced  a ran k e d  s e r ie s  
of 142 d is tances to n e a re s t n e ig h b o r fo r  a  ran d o m  d is p e rs io n  a long a  
l in e . A  c o m p ariso n  of ob served  and ran d o m  d is p e rs io n s  was m ade  
b y  ran k in g  the d is tances to  n e a re s t n e ig h b o r fo r  the  142 o b served  
points (App. I l i a ) .  The c u s to m a ry  lo g a r ith m ic  a rra n g e m e n t  
(M a c A r th u r , R . H . 1960 . On the re la t iv e  abundance of s p e c ie s . 
A m e r .  N a t. 9 4 :2 5 -3 6 ; P re s to n , F .  W . 1948. The com m onness, 
and r a r i t y ,  of sp ec ies . E c o l. 2 9 :2 5 4 -2 8 3 .)  w as used, in  w h ic h  the  
data  w e re  p res e n ted  in  octaves in s tead  of a r ith m e tic  in te rv a ls .
E x a m in a tio n  o f the "O” co lu m n of A pp. I l l  a shows th a t, in  
the  o b served  fre q u e n c y  d is tr ib u tio n , b e a rs  w e re  aggregated; th e re
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w e re  m any m o re  b e a rs  less  than o n e -fo u rth  m ile  fro m  th e ir  n ea re s t  
neighbor (57) than th e re  w e re  in  the random  freq uency  d is tr ib u tio n  (3). 
T h is  in fo rm a tio n  is  a q u a n tita tive  c o n firm a tio n  of re p o rts  (C . Jonkel 
and D . C ro s s , p e rs . com m . ) of groups of b e a rs  along th is  co as tlin e . 
O b serva tio n s  m ade on th is  f lig h t a lso  corresponded w ith  e a r l ie r  
re p o rts  in  that these groups o c c u rred  p r im a r i ly  on capes and s m a ll 
sand is lan d s .
A P P E N D IX  I l ia .  The F re q u e n c ie s  of D is tan ces  to  N e a re s t N e ig h b o r  
fo r  an O bserved  P o pu la tio n  of P o la r  B e a rs  on the Hudson B ay C oast 
and a R an dom ly  D is p e rs e d  H yp o th e tica l P o pu la tio n
O ctave (D is tan ce  to  N e a re s t B e a r  in  M ile s )
0 i  i  1 2 4 8 16 32
O b served  F req u e n c y  57 7 11 18 2 7 . 5  1 2 . 5  4 4 1
E xpected  F req u en cy  3 6 8 16 25 34 33 15 2
The s ig n ifican ce  of these groups is e n t ire ly  a m a tte r  of 
sp ecu la tio n . The grouping could be a re s u lt  of the lo c a liz a t io n  of 
som e im p o rtan t fa c to r  such as fre e d o m  fro m  in s e c ts , the p re s e n c e  of 
ke lp  o r  sea ducks, cooling fro m  som e deep w a te r  a s h o rt d is tance  
o ffsh o re , o r beaching points fo r  w h a le  o r  s e a l c a rc a s s e s . A lte r n a ­
t iv e ly , the group could have a function  independent of location ; 
re la tio n s h ip s  could be estab lished  w h ich  m ig h t in fluen ce  m a tin g  o r
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hunting success in  the w in te rs  and sp rin g s . The on ly  so lu tio n  to  
these p ro b le m s  is  in ten s ive  ob servation  of the groups, a d if f ic u lt  
ta s k .
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